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(57)Abstract 

PROBLEM TO BE SOLVED: To enable the reduction of 
the track width of an induction type magnetic converting 
element and the reduction of a magnetic path length. 
SOLUTION- The thin-film magnetic head has a 
reproducing head and a recording head. The recording 
head has lower magnetic pole layers 8a to 8c and upper 
magnetic pole layers 1 5 including magnetic pole portions 
facing each other via magnetic gap layers 14 and th.n- 
film coils 12a and 12b which partly pass therebetween 

and helically wound around the upper magnetic pole 

layers 1 5. The lower magnetic pole layers 8 have the 

first portion 8a arranged in the region inclusive of the 

region facing the first layer portion 12a of the thin-film 

coils 1 2a and 1 2b and the second portion 8b which is 

connected to the surface on the upper magnetic pole 

layer 15 side in the first portion 8a and forms the 

magnetic pole portion. The first layer portion 12a of the 

thin-film coils 12a and 12b is arranged alongside the 

second portion 8b. The first layer portion 12b of the 

£Sn coils is formed via an insulating film 16 on the upper magnetic pole layer 
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£ 2 ©9S# 8 b OX7^7 U 30 t liKttfoJ (0 



(7) WH2000-311311 

12 

[0 0 4 8] Tgi5K*UI<Olfl2<Ogfl#8 b *5 .fc T>*|g 3 © 
^8cli, Ni Fe (Ni : 8 011%, F e : 2 0 

mm%) mmmstiSBmttntib&fi i f e (n 

i : 4 5aS%. F e : 5 5SS%) *bo£ 
10 M^SSE«»T'feS F e N, FeZr N^tD«P%ffi 
•vf^LT3r£o;^-vtMLTtxti<\ C©(fi 

ict. utmmmMm&ft&T&zc o Fe, c 0^7-* 
[0049] #ic, ±mc mtf^i/s-^-^tj^sie 

0£\ !ft0. 3 — 0. 6 /jmOJP^lCjgfiSc-TS. 
[0 0 5 0] H^Ufc^fcV 1 0©±lC, 

—l. 1 1 ^fiK-rSo 

[0051] #JlC, 7 U— A 1 1 %ffll^T, 7 U— A«6 
o^&lCfcrsT, mtf* (Cu) <fc»>*:*W«=i'01' 
©SglJfgPtfl 2 a^, • 0—2. 0/im© 

Jg#lcm/£f£o JWH=i-f;H0!SlJi»»l 2 a lis T 
gpffi®I©ft2©g5#8 biOfi!l^-lCiaB^tlS„ S^c, 
JWilnW^CJBl JKB»1 2 ate, S3 (a) lc*5tt3 

30 &<5o 

[0 0 5 2] E 4 ic^Lfck ■Mc, 7 1^— A 1 1 

5^"<J:t)*5*ei^Bl 3^ ^3 — 4 fimO^lC^fig 
■ra. ^l^s ^O^-lfCMPlcioT. T«15ffi<S^©S2 
035^8 bi:S30g(5»8 c#&ajT3£T% «6^J1 1 

14, ®m="()\>e>?Sl m&ft\ 2 aliStBbTl/^l> 
tf. SlBSP^l 2 a^SSffi-TSct^lCLTfectt/^ 
[0 0 5 3] »^ 0 5lC^L.fc<fc5lC, T^@®C) 
40 S2©gi5»8 bi:S30gi5»8 c. fe«fetf*6^1 1 3d 
±lc. JB»«S«J:t)**IBf»*+y^iBl 4*x 
0. 2 — 0. 3 /i mOf *tMt5. !H^^ + 7 71 

>sa<k»3R««. ^WW-ff*-^ (DL 
C) 

[0 0 5 4] ^IC KES^fieofcfelC TgPK1S/l©m 
3©gi5^8 c©±lci3i'^T. IHIi^-v -y ~7M 1 4 ^rgp» 

so [0 05 5] #IC KS^+ 4 <D±lC, ±SPffll 
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giis^ ey*tftt2. o~3. o ii m (om&K&f8. 

■r*. ±a5sa@ii I 5»i, N i F e (N i : 8 Oil 
96, F e : 2 OfiS%) ^ B5iSfflffi^S;*«^T'fe«» 
N i F e (N i : 4 5flS%, F e : 5 5«S%) 

l^U MSfD«JRffi*««T*8 F e N, FeZrNf 

[0 0 5 6] ±SHKffiBl 5%7X^tl/T, F 

*tf. BCh, C li*0*»R*^^ CF4 > SFs 
I?©? ^^^©tfX^v^cKJSte'i'* y ^ 
V** (R 1 E) tfffllf^h*. «*tf7A'^W 
ivS'JV^ioT, T95l8aJ10^2 <0fl&8 b* 
JfflRWKttO. 3~0. BftmlSl'yf^U, 0 
5 (b) |CjSbfc*5fth'JiJW»t«. ^©F'JA 

D * ^ •? * «o«*n*l»ifr 8 c t # 

[0 0 5 7] *IC, £*Mc, 9***8 
ggl 6%, «0. 3-0. S/imOJl^JcJgfiK-r^c 

[0 0 5 8] H^b*^* 5 , SWa^KOjeiii 

gs# 1 2 a o#BMftBB»te*»*IWWO±liO»» 

g^HUf 1 3*Jiai-"CWWl3-f;VOiBlJi»»l 2 ate 
F*— ;V*JgdW 8. 
[0 0 5 9] *»C ±SWffiJi 1 5 £D±K{fcBT8*&*i 

(Cu) J;i3!8:8W«3W;K0»2jl»»l 2 b*, 0>J 
1. 0 — 2. 0(»inO)P*fc^S. IE3^ 
;!/©§! 2 J1S$# 1 2bli. 13 5 (a) lOstf ZffiMKiB. 

©^ 1 WBP^ 5 2 a <D#e9ftttffl5#fc35W-5Pi4K8PKj& 

[0060] ^6ic^ufc<fc7»i:, ±mc, m*. 

{f7;V = ^-«fc»?*8*-^-=>-FJi] 7*. 2 
0—4 0 /i m©JP#K?BJ«U ^©SS^SftLT, 

FCX7'<7 l Jyi'i30%«*LT, ^Sififc© 
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[006 1] *^SS©^fllT-liv m 1 ©§B# 8a, ^2 
<DSS#8bfcJ:tfSil3©i$#8 c<fc9*8T§l5Bi*&JI 

1 5*>\ *5BWlc«*««f2©aittJHc»jB'«'*. * 
FiC»JSr*. TSMHSJf^ ±«->-^KJB 

[ o o 6 2 ] 0 7 tt, *W»o«»te«* WBBKSCNy 
F©¥®BT'i&8. **5, C©@T-li, =3— F 

5„ 07lc*5<^T. 04", £Hf8Bli. hVU* 

[0 0 6 3] 07te*bfc<J:-5ic, ±a®@^i 5l±. 
-V 1 4 Sr/T bTTSPffi®/!©^ 2 ©SP# 8 

2 atc?tlRl-rs«l«U:i2B«ti8 
fc#>c8«SBP# 1 5 AtaSB«tl?t3-^»» 1 5Bi 
*#LT^8. mWZ$ftl 5 Afc3-*S&#1 5 B fc© 
SfSgPCfiaBli, T-a-F/N-l-F-tfuffigTHO^fcli 
^■©jSfiSCflBHtefcoTV^,, ffi@35#l 5At4$Ut/>— 
^©«%*rLT^8. C©fiS@§P#l 5AOlB«J'E8^ 
•y F© h7 7^fS%Mt5o 

[0 0 6 4] £fc> 071C43VT, 1 2 l±, SlI 

g)5» i 2 a sg2jfgB# i 2 b enztzmmtz 

2 ©?g 1 JISBtf 1 2 a fcfg2«gB#l 2 bti. M 

^gpi 2 c»^uT^^if*»»ca*s«nT^s. cn 

^1 5 B*^DfcLT4gfll«»J:#I5]?nS. 
[0 0 6 5] fcLhSfflllLfcJ^fcN **6£©^telc^S 

fll^'y K«> il^-y F*^fB®-^-y F* 

ISS«i*K»^8fiS©-SP^MR ^5*^A> 
T'ttftirZiivlc&m-Sti^ MRtf5 4f-;VF« 
fc«>©TSJ^-* FB 3 48*tf ±»5'— * FS (TSPM 

[0066] iBS^N-y Fii, «»wtafa«nx aoiE 
«i^mc«iRi-r8ffl!i©-gp^fB^^->'^ , «i 4^^-l 
TSt^twftrsafflias^^*. *n^n'>* < 1 1 

10©B^e»*8TSPK®i (8a~8c) teJ;t>-±g)5 

ffi@si 5t, cn^^bT*eff^nfc«<rST% -w 

^T8WKfilii«*tf±SP?KffiiS 1 5©fffl*j§5SU fi^ 
±8R8SJI 1 5 **fc\c LTJ3lfi£«lc#lHl^ nfc^Bixi 
2 i£*LTi^8. 

[oo6 7] *ii«5©«sst*i±, TgeffiUM'i, mm=i 

JjUDm 1 1 2 a »Ctt6]-r8gI 1 ©SP»8 a 

so C©^ 1 ©SB» 8 a lc*5tf8±gl5B«§Jf 1 5 ffl!l©®»cm 
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fgn^jl, 1 2 a (is TSBffiffiB©^ 

[0 0 6 8] **fiSO»»»=J:n»f. W«3-T>H 2 

ill 5Cex5Ct^T'S5. >l/ 
*M#*«u:#lHlUfc«lii«ctt^. W«=iW;l/i 2© 
< t" S £ t £ S . 

[0 0 6 9] JEHU **SS<OJgSlT*«. WMa-f/M 2 
OS 1 JBBMfr 12a*. -F&M®®<0% 1 ^SC^ 8 a <D 
±X'$>^xmz<O^S b©ffl!l7?KffiSU 

1 2<D^\m^\ 2a%S?Jfiiil 3©±I5:fS 

mi3^*i z<om\m&ft\ zatmzm 
[0070] ic, *soso?Btttin«, i^'^ 

©jfi<lc. USa^/H 2<9a»*KBf SC ttfT'S 

So 

[0071] cn^c *iaio}gsl>c<J;tx 
a, «*tffle*icjt^T3o~5o%ttTaaEiCx mm 

-****. «?T, *U** Ea^NyKO 

SHSWtt** ?WK7y^3V>7h (Non-line 
ar Transition Shift : WT. N L T S kCT. ) 

[0 0 7 2] Sfc, *3*HWWH»»c*fttfx 
1 2 Of 1 JB8B# 12a*. TSBffiM/f ©IS 1 <OSB# 8 
a©±^*t>T»2©a^8 b<DM*»CEflU MM3 
-OH 2<Djfll JiS5#l 2 a*S3INMJ 3©±S% 

gBffi&JI l 5 *JFfi^:ffio±»i:}gfig-rsc 

*<Dtzib. *H«so««U:«J:ntf, ±SPffi®l l 5 ©« 

&g(S#l 5 A*. ^JAtf/N-^S^aV^ji^^*-^ 

[0073] sfc, #§®6©?eas-ct±, ea^v f© f- 
7v?®&m'%tz>±mmm\ 5#*o-f/wf* 

Sgt5©T-(i%<> -FfflfflHi©*2©»#8 btf* 
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[0074] sit, ♦satosiTtt, T^mmm^m 

JBflftl 2 afc&^&aJl 1 3*Ktt, COtttMl 3 

v7m\ 4. ±9HKffiJBi 5. Wtt=i-f;H 2©gl2Ji 
gp#i 2 b^ojgawsau:**. 

[0 0 7 5] Sfc, #S£S£©fiJ«8T*li, TWOtffiJli:, 
g 1 2 ©311 JlStf* 1 2 a ©Mfc* W< 

#4«lIfffitf»&n*aMl*m* 0 &£*6SPBt 1 0 # 

gs# l 2 a fc©HK:*:***&»»ffi%»S £ fcWT* 

So 

[007 6] Sfc *#iSS©Jgfi&-T?tt. B7fc:^l,fcJ: 
±ffBSJIl 5l±. xn-hMUfnffllTH 

0 Sfcti^Ojfi«|(DffiB<t 5 t.x7^7 U 3 0 t 
liK*fffl!l©g|5#T'l^ flfd^tf 3 ^m«±0- SOfi** 
u XD-h/Wh-lfDfitBTHOSfcti^Oia^tDffi 

? a >-^i£ ^ * — * =■ 5 o > Ttl* © _ S©®*: W L T 

p_ nf DfdiT H 0 $fcli^©ia€5<DffiB * t> 
tl7^7'Jy^l3 0 fcl±E*HBd©as#TnifiSS]'£ 
^ Xa— h/W r--tfD{4BTH0£fc:li ; ?-©ifi^©{4 
iitJW^'J V^*B3 OiJ<DSf»TffifO-rS. C 

[007 7] [»2 0S*atOJB«a H8ftVLH 

1 0*#MLT. *SIW©S2 0^fifiO?gSI»C'KS55K 
«*'NV F43*tf*0«5fi*5SKOV»TBlW«-*. * 

w $5\ E8*3J;O"091C*3(/^T. (a) liXT^Tyv^* 
ffi»cSH[ft»fffi*a%Ls (b) ttlW^Oi^^'; 
V^Stc^tr^KfS^^bT^^o 

[0 0 7 8] #$S*fc<Di&*fe»c«*«Ktt*^-y Kt4 - s 
g|3^;V^ ±gp©@^*4 3 'L^;:bT^4^lc 2 Slc# 
EI^nfcitcDT-^So **S££0?g«T'ti. cellar 

*M2<DS5»i:^-?o WM3W;l/OlBi OSP^i: 

So 

40 [007 9] WM**^ v FotBS 

££<9Jg/isi:|SM&T-$>So 08tC^bfc<fc-plC 
^<ETtt, ^<D&, itei^Kl 0O±tc, 71/- A46o# 
j£lc,£-3-T\ »»3'f;VO*l OSP^O^l ®gP»2 1 
a*. fffljttfKll. 0 — 2. 0 AimOJP^tcJgfiE-rSo 
if H3^7KO« 1 <DgP»<om 1 JISP^ 2 1 a «> TSPffi 
<SJl<D^2<oa5^8 bOffll^lcSBfi^nS. «fc, PBS 
3-f/HD»lO«»«0*lJia»2 1 a«. 08 (a) 

so »»*»6!S:S. 
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[0080] -zmc. m*.i£7;\>zi- 

AtfCMPlc^-pT. T«WS»0W2 0»»8bi:JB 

©HI l ©gP#©S§ 1 2 1 aBBlBUT^ftl* 

[008 1]^, T«Ktt»©JS2«D»»8 bfc*3 
©as#8c. fc<fcO**6*iUIl 3©±K. Eft** v 7» 
1 4£0!I*.IJO. 2~0. 3 ,/m©JS^Cf£fi5c-f So # 

[0 0 8 2] 2^ fiB***:/*! 4©±^ ±a5K 
®f©KffiSP»*7^^S»ffiSP»iS I5a%l. 0~ 
3. 0/im©**K^t5fcSlu T8Wii«S3. 

IC, SSIS/f 1 5 b 1 • 0 — 3. 0 ft m^mW^^t 

s. ifti i 5 biis '<m-*z>±mmm<oia-?mft 

©r^fHT'la:. ±g|5®*£/l©&fiiSB#/i 1 5 a ©S3 «\ 
TSPffi®l©£l 2 ©§B# 8 b Hltlz&f£'Z n% . 

[0 0 8 3] ±«««i©««MR»Ji 1 5 a**tflKtt 
ill 5 bti. N i F e (N i : 8 011%, F e : 2 0 
W®fl3ajRffiSE«fiT**N i F e (N 

i : 4 5fiS%, F e : 5 5fiS%) §*JB</V #>^* 

i8$gS«Sf«5 F e N , F e Z r N «©*m*fll 

fcfe, »^aBRtf*«»-e**C o F e. C o^T^E 
[008 4] ±aaKffi®©»«lSP^S I 5a5:v 

^V^yv^fCfc^T, T«BKffiJB©»2©9H!i'8b* 
§K&»)0. 3-0. e/nniixyf^tT, 0 
8 (b) tea*Ufc*5fthyi»*BSfc"*"*. 

[0 0 8 5] f5SS**+ y 7JB 1 4 ©lOa-f/Wg 
jffifflftlc. #J*{f7>l/S:>-<£t>&£*§iliE2 2 5:, ft 
0. 3 — 0. 6 f im<E>JP2*&Cfl5fi5c"3'£o 

[0 0 8 6] 7L^-i^*-?€}i»C«t-pT. 
;l/©|g 2 ©§|5#©SI 1 ® SfP^ 2 3 a 00*. If ft 1 - 
0-2. 0^mOS*«t5, Si3^;Vd2 £0 
a5#©fg 1 2 3 a ti, ±«B8S)iO«tta»»» 1 

#©g! 1 J1S5# 2 3 a 14, @8 (a) lC3sU-5$ftBK& 

[0 0 8 7] mtfT^S***?*** 
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zimfem 1 5 b^sim-r«.ST% *e*5Jf 2 4^w^u 

[0 0 8 8] 0 9tC^Ufc<t^tC, sptKtSnTc 

±S55&®/1©&<ISP#J1 1 5 a*5<taTK14Ji 1 5 b tig 
SiJl2 4©±K, ±a5®ffi«©3-^a5^«rrBfi!c-r53 
-?SP#/ll 5c%. 0!|;Ufft2 — 4 prntomfrlCfclH 
C©3-*Bfc*/ll 5cli. ffiEtt^l 5b*rtL 
T, TgP&H/I©ffS3©S$#8 c fc&ASU fi^WKil 
10 igLT^So ±S5aM®I©3-?SP#Jil 5 cti, N i 
F e (N i : 8 0l£%, F e : 2 0«S%) ^ 
ifDl^aTOT'i&5N i F e (N i : 4 511%, F 
e : 5 511%) #-p^i*»;:£oTm5£©/< 

FeN, FeZrN^««lt\ X/W*&. -Y* 
V= yv^K£oTg&l$KX^>*XTm«©/S 

£-:yt;:jfcfigLT&«fcl/\> CCflslCfcx SSfSfD«3i£-& 
«8T-i65CoFe, Co^TWrX^I^T 

t>&\,\ ]ts/ii£ittt©efe#©?c*iK ±gpaart£/ii 

20 5*. M**©l6IM^><-^n^*©miWfc*ra« . 

[0 0 8 9] ^SfsojgJB-eti. ±gP®HS<03— ^SP 
Km i 5 c oE»«M*»c*frtit-*flil (xr^r'jyfB 

30» ©«ffi®l±. SlISl'Nf KOeSJKi*^^^" 

sffifr&fstnrcte® (0icfet^T^ii!i) icssBsnt^ 

So 

[0 0 9 0] #(C, -£<*»c. W*.tf7';l'5*J.!?**ie 
^12 5*. *!)0. 3 — 0. 9 iim<DW-WZ3&i$.? S. 

[0 091] HjfiU&^tf. ^M^-<^©^2© 

so SB#©|g 1 M&ft 2 3a O^-EgftSSP^mfctt SM«SgP 
©±ffl!l©gP#tc*5<^T. CdAtfEJS1SW*VX-y^>^ 
•W*V= yv^tioT, *S«ifll2 5**l>'*6^2 
4 5g3LTrllg3-Ol'©Sil2©a5#©lfll JfBP#2 3 
atcjl-r5<i;-5*3V^^ h*-^»«t5. 

[0 0 9 2] #0C. ±§|5S«ie©3-^gP»il 15 c© 
±lc{4B-rS*fei^K2 5©±lC, 7U-A»-3fffilCi 
oT. »E3W;V©S2©SP»©^2®»»2 3 b^r> 
Wlxtf^ l. 0 — 2. 0 m©JP^»c^-r^o 5SE3 
^;l>©Sg2©SB#©Sfl2)ia5#2 3 bti, 0 9 (a) tc 

40 *3tt?>*a[Bicit3S-ri)73(S]»c5gtf?.ffiSt©Eafta«©a5 

#frS»£S 0 C©^E3^;P©^2©gP»©m2MSP» 

2 3 bO*E3fttt«S»H:*J***W*IWW*- lfi®3>* 
^7 h^-;l,lc»Mxi-f;l/©«^7lE«2nT^^n5 

s*ssp^ut, mm=><<fr<of%z'o&ft<Dmi »sp» 

[0 0 9 3] &lc, {?iJ^{f7';V5^-* , 3*?>*e 

i^il2 6^, ey^t4"^6- 8 /im©/P^tJgfiStL, ■?■© 

[00 9 4] #IC, 0^L*l/->^ PM=i-i'7l/©S 1 © 
so S$#©fg 1 «g)5» 2 1 a ©&eg&tteB#K43tt Sffi^P 
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W^VS'Jy^<t'^ *6li§i2 6. «SII2 5 > 

;K3D^ 1 ©Stf*©^ 1 B8P# 2 1 a iCiTf £ <fc 5 % 3 

[0 0 9 5]*K> «6i^2 6cD±lC. 7U-A^? 
SKf , T> HHR3-f^O» J ©8P#©3l2jf8B#2 1 

«ii*.tffii • °~ 2 - 0(in«»»t«*«. 

Hla^^OlVl <0SI5#©Si2BgB#2 l bti, 0 9 

[0 0 9 63 ±mc m^fT^i-*.*)*** 

—^—a-hJS 1 7 #|A.£f 2 0 — 4 0 jim©^^- 

^©ssffifcTSftLT* ^©±K> 0^L£^ 

[009 7] **SfiOJ^ji6T-»i, flM$8P#S 1 5a, K 

Jg#, #f£fl8»c^tt5Sg2©«1SBlc*fJfrr£. 
[0 0 9 8] BIOS, 3*3tSS<DJBSg£^SW8Sffi&l^ 

01C*5^T. 75*§2 1 li. mim&M2 1 at, H2S so 

gp^2 1 b ctt&«»rr*»Ba>2 1 c a**ty 

14. &1 JI8B#2 3at ^2^95^2 3bt, cn& 
*iltt-r*»ttW2 3 c t**tfl«3'i';VO*2 0» 
»**tt^i. JWa-frt/©* 1 ©*$# 210SH 
gp#2 1 a£fff2/fa5#2 1 btis S^952 1 c*^b 

;KD|gl ©8B#2 1 14, ±ap«ffiJI©3-*»#JB 1 5 

;l^»2©*#2 3©SBl«»#2 3ai:lll2Ji»#2 ao 
3 bit. 3^2 3c^LT->-Wfld^nT 

[0 0 9 9] wma4A*>m*>9&2 1 £Jg2 
©a5^2 3». »e»2 9u:.j:-3T*«sfts. assa* 

2 9 14, &*i§i 2 5 . IBS** y 7® 1 4 *5<fc IflttM 
1 3%SiLTiB3^^1 ©SP»2 1 ©fgl/ISB 
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[0 l 0 0] 0 9 KjfsLfc Ula-fWlBlO 

2 1 ©§i i /ias# 2 1 a T&wmmv'm 2 ©as 

#8 b©ffly73*iii§-rfc. Sfc. W»=i-i'7l'O*2<0» 
#2 3 ©IS! 1 /fSI5#2 3 a 14. ±8&&«B« ©MUSfltf J§ 
1 5 a©ffl!l;fr*jijSi"2>. 

[oioi] ^^©msickntf, ±a$ffltf£»£:+4> 

lcbT2Slc#lE]^nfc^K3ii'^2 1 , 2 3%Ktt*: 
<DT% m 1 O^flSOJ^JBfcJt-^T, Sia^^oei^j 
^^<-rSCi:A n T'€. NLTS J ?*-'t-7'f h# 

[0102] sjs, ±ntf, ma-f* 

©g| 1 ©S5#2 1 ©31 1 BSB# 2 1 a £Tgi5®tf&/l©gI 
2©as»8 b Offline EBU C©gllJigP#2 1 a?: 

ad^/ii 3©±B=& s PSftufcoT% ±tmmm<o 
mm&ft® i 5 a *wmi2M<D±icBiii-tz>c t 
5„ sc^t, ^^©^aiicintf, 1 5 a 

tc&fK$fflU:J&fiK°jBg£fct>. ISS'N-y KOh-7-y^fi© 

[0103] **«6©«siT'i4. 2Sio#m;*n 

fc^Kni'^2 1 , 2 3«Kt^TV->«#s »«=i-i';!/© 
Ml ©SB#2 1 ©Sgl H95#2 1 a%T§PK®l©^2 
©S5#8 bOffll^KlHS-rSt^c, ^rj^7l/<om2 
<Dgf5» 2 3 ©fg 1 MS5» 2 3a %±8WK<SJ!©ai<&Si5# 
fl 5 a£D®j73tCiaMbfc©T*. ±gBffi@S©3 — ^SP 
#/Il 5c^ JFS^S©±fc^-rSC t^T*^2>» 

%<DTzib, ^Moyf&mc^.to.i, -a-z&ftm l 5 c 
K±-T S c i: ^ plsg * 5 c 

[0 10 4] Sfc. 2|c||fiii©Jgfi6Tl±, ±S$$tfg/I©3 
— ^a5»S 1 5 c (017^7 'J >^¥3 OlCSSl^v 
iffllfia^-y KOx7^7 y V^*S 3 0 ^^St^LfcfitB 
tClEBLTt/^c ^(Otzit. 7D-h/Whtf/hS^i 
•g-T't, ±3Sffii<l/fcQ3-?§PftJl 1 5ctfl7^7'J 
>^'B3 0l;:SSm-r?>ci:^%<. ^©itt*, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS ■ . 

[Claim^l]^The 1st and 2nd magnetic layers which consist of at least one layer including the magnetic pole part which the 
part of the side which is connected magnetically and counters a record medium counters mutually through a record gap 
layer, respectively, A part passes through between said 1st and 2nd magnetic layers in the condition of having insulated 
to said 1st and 2nd magnetic layers. It has the thin film coil spirally wound focusing on one [ at least ] magnetic layer. 
And said 1 st magnetic layer It has the 1st part which counters said some of thin film coils, and the 2nd part which is 
connected to the field by the side of said 2nd magnetic layer in said 1st part, and forms a magnetic pole part. Said some 
of thin film coils The thin film magnetic head characterized by being arranged in the side of the 2nd part of said 1st 

magnetic layer. . * • « 

[Claim 2] Said thin film coil is the thin film magnetic head according to claim 1 characterized by having the part spirally 
wound focusing on said 2nd magnetic layer. 

[Claim 3] Said 2nd magnetic layer is the thin film magnetic head according to claim 1 characterized by having the 
magnetic pole partial layer which forms a magnetic pole part, and the York partial layer which is connected to this 
magnetic pole partial layer, and forms the York part. 

[Claim 4] Said thin film coil is the thin film magnetic head according to claim 3 characterized by having the 1st part 
which passed through the side of the 2nd part of said 1st magnetic layer, and was spirally wound focusing on said 2nd 
magnetic layer, and the 2nd part which passed through the side of the magnetic pole partial layer of said 2nd magnetic 
layer, and was spirally wound focusing on said 2nd magnetic layer. 

[Claim 5] Said thin film coil is the thin film magnetic head according to claim 3 characterized by having the 1st part 
which passed through the side of the 2nd part of said 1st magnetic layer, and was spirally wound focusing on said 1st 
magnetic layer, and the 2nd part which passed through the side of the magnetic pole partial layer of said 2nd magnetic 
layer, and was spirally wound focusing on said 2nd magnetic layer. 

[Claim 6] The end face of the side which counters the record medium of the York partial layer of said 2nd magnetic 
layer is the thin film magnetic head according to claim 3 to 5 characterized by being arranged in the location distant 
from Men who counters the record medium of the thin film magnetic head. 

[Claim 7] The thin film magnetic head according to claim 1 to 6 characterized by for the 2nd part of said 1 st magnetic 
layer specifying throat height, and said 2nd magnetic layer specifying recording track width of face. 
[Claim 8] Furthermore, the thin film magnetic head according to claim 1 to 7 characterized by having the insulating 
layer to which some thin film coils arranged in the side of the 2nd part of said 1st magnetic layer were covered, and 
flattening of the field by the side of said record gap layer was carried out. 

[Claim 9] Furthermore, the thin film magnetic head according to claim 1 to 8 characterized by having the 1st for being 
arranged so that a magnetic resistance element and the part of the side which counters a record medium may counter on 
both sides of said magnetic resistance element, and shielding said magnetic resistance element, and the 2nd shielding 
lsvcr. 

[Claim 10] Said 1st magnetic layer is the thin film magnetic head according to claim 1 to 9 characterized by serving as 
said 2nd shielding layer. 

[Claim 1 1] The 1st and 2nd magnetic layers which consist of at least one layer including the magnetic pole part which 
the part of the side which is connected magnetically and counters a record medium counters mutually through a record 
gap layer, respectively, The process which a part is the manufacture approach of the thin film magnetic head equipped 
with the thin film coil which passes through between said 1st and 2nd magnetic layers, and forms said 1st magnetic 
layer in the condition of having insulated to said 1st and 2nd magnetic layers, In the process which forms said record 
gap layer on said 1 st magnetic layer, the process which forms said 2nd magnetic layer on said record gap layer, and the 
condition of having insulated to said 1st and 2nd magnetic layers So that a part may pass through between said 1st and 
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2nd magnetic layers and it may be spirally wound focusing on one [ at least ] magnetic layer The process which forms 
said 1st magnetic layer including the process which forms said thin film coil It connects with the field by the side of said 
2nd magnetic layer in the 1 st part which counters said some of thin film coils, and said 1 st part. The process which 
forms the 2nd part which forms a magnetic pole part, and forms said thin film coil is the manufacture approach of the 
thin film magnetic head characterized by forming a thin film coil so that said some of thin film coils may be arranged in 
the side of the 2nd part of said 1 st magnetic layer. 

[Claim 1 2] The process which forms said thin film coil is the manufacture approach of the thin film magnetic head 
according to claim 1 1 characterized by forming the thin film coil which has the part spirally wound focusing on said 2nd 
magnetic layer. 

[Claim 13] The process which forms said 2nd magnetic layer is the manufacture approach of the thin film magnetic 
head according to claim 1 1 characterized by forming the magnetic pole partial layer which forms a magnetic pole part, 
and the York partial layer which is connected to this magnetic pole partial layer, and forms the York part. 
[Claim 14] The 1st part which the process which forms said thin film coil passed through the side of the 2nd part of said 
1st magnetic layer, and was spirally wound focusing on said 2nd magnetic layer, The manufacture approach of the thin 
film magnetic head according to claim 13 characterized by forming the 2nd part which passed through the side of the 
magnetic pole partial layer of said 2nd magnetic layer, and was spirally wound focusing on said 2nd magnetic layer. 
[Claim 15] The 1st part which the process which forms said thin film coil passed through the side of the 2nd part of said 
1st magnetic layer, and was spirally wound focusing on said 1st magnetic layer, The manufacture approach of the thin 
film magnetic head according to claim 13 characterized by forming the 2nd part which passed through the side of the 
magnetic pole partial layer of said 2nd magnetic layer, and was spirally wound focusing on said 2nd magnetic layer. 
[Claim 16] The process which forms said 2nd magnetic layer is the manufacture approach of the thin film magnetic 
head according to claim 13 to 15 characterized by arranging the end face of the side which counters the record medium 
of the York partial layer of said 2nd magnetic layer in the location distant from Men who counters the record medium of 
the thin film magnetic head. 

[Claim 17] The process which the process which forms said 1st magnetic layer forms the 1st magnetic layer so that said 
2nd part may specify throat height, and forms said 2nd magnetic layer is the manufacture approach of the thin film 
magnetic head according to claim 1 1 to 16 characterized by forming the 2nd magnetic layer so that said 2nd magnetic 
layer may specify recording track width of face. 

[Claim 18] Furthermore, the manufacture approach of the thin film magnetic head according to claim 1 1 to 17 
characterized by including the process which forms the insulating layer to which some thin film coils arranged in the 
side of the 2nd part of said 1st magnetic layer were covered, and flattening of the field by the side of said record gap 
layer was carried out. 

[Claim 19] Furthermore, the manufacture approach of the thin film magnetic head according to claim 1 1 to 18 
characterized by including the process which forms the 1 st for being arranged so that a magnetic resistance element and 
the part of the side which counters a record medium may counter on both sides of said magnetic resistance element, and 
shielding said magnetic resistance element, and the 2nd shielding layer. 

[Claim 20] Said 1st magnetic layer is the manufacture approach of the thin film magnetic head according to claim 1 1 to 
19 characterized by serving as said 2nd shielding layer. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film magnetic head which has an induction type MAG sensing 

element at least, and its manufacture approach. 

[0002] 

[Description of the Prior Art] In recent years, the improvement in the engine performance of the thin film magnetic head 
is called for with improvement in the surface recording density of a hard disk drive unit. The compound-die thin film 
magnetic head of the structure which carried out the laminating of the reproducing head which reads as the thin film 
magnetic head with the recording head which has an induction type MAG sensing element for writing, and has the 
magnetic-reluctance (it is hereafter described also as MR (Magneto-resistive).) component of business is used widely. 
[0003] By the way, in order to raise recording density among the engine performance of a recording head, it is necessary 
to raise the track density in a magnetic-recording medium. It is necessary to realize the recording head of the ** truck 
structure which narrowed width of face in the air bearing side of that lower magnetic pole formed up and down and an 
up magnetic pole from several microns to the submicron dimension on both sides of the record gap layer, and for that, in 
order to attain this, the semi-conductor processing technique is used. 

[0004] Here, with reference to drawing 14 thru/or drawing 17 , an example of the manufacture approach of the 
compound-die thin film magnetic head is explained as an example of the manufacture approach of the conventional thin 
film magnetic head. In addition, in drawing 14 thru/or drawing 17 , (a) shows a cross section perpendicular to an air 
bearing side, and (b) shows the cross section parallel to the air bearing side of a magnetic pole part. 
[0005] By this manufacture approach, first, as shown in drawing..! 4 , the insulating layer 102 which consists of an 
alumina (aluminum 203) is deposited by the thickness of about about 5-10 micrometers on the substrate 101 which 
consists of ARUTIKKU (aluminum 203, TiC). Next, the lower shielding layer 103 for the reproducing heads which 
consists of a magnetic material is formed on an insulating layer 1 02. 

[.0006] Next, on the lower shielding layer 103, sputter deposition of the alumina is carried out to the thickness of 100- 

200nm, and the lower shielding gap film 104 as an insulating layer is formed. Next, the MR component 105 for 

playback is formed on the lower shielding gap film 104 at the thickness of dozens of ran. Next, the electrode layer 106 

of the pair electrically connected to the MR component 1 05 is formed on the lower shielding gap film 1 04. 

[0007] Next, the up shielding gap film 107 as an insulating layer is formed on the lower shielding gap film 104 and the 

MR component 105, and the MR component 105 is laid underground in the shielding gap film 104,107. 

[0008] Next, on the up shielding gap film 107, it consists of a magnetic material and the lower [ an up shielding layer- 

cum-] magnetic pole layer (it is hereafter described as a lower magnetic pole layer.) 108 used to the both sides of the 

reproducing head and a recording head is formed at the thickness of about 3 micrometers. 

[0009] Next, as shown in drawing 1 5 , the record gap layer 109 which consists of an insulator layer, for example, the 
alumina film, is formed on the lower magnetic pole layer 108 at the thickness of 0.2 micrometers. Next, for magnetic- 
path formation, the record gap layer 109 is etched partially and contact hole 109a is formed. Next, the up magnetic pole 
chip 1 10 which consists of a magnetic material for recording heads is formed on the record gap layer 109 in a magnetic 
pole part at the thickness of 0.5-1 .0 micrometers. At this time, the magnetic layer 1 1 9 which becomes coincidence from 
the magnetic material for magnetic-path formation on contact hole 109a for magnetic-path formation is formed. 
[0010] Next, as shown in dra wing 16 , the record gap layer 109 and the lower magnetic pole layer 108 are etched by ion 
milling by using the up magnetic pole chip 1 10 as a mask. As shown in drawing 16 (b), the structure where some each 
side attachment walls of an up magnetic pole part (up magnetic pole chip 1 10), the record gap layer 109, and the lower 
magnetic pole layer 108 were formed perpendicularly in self align is called trim (Trim) structure. 
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[001 1] Next, the insulating layer 1 1 1 which consists of alumina film is formed in the whole surface at the thickness of 
about 3 micrometers. Next, it grinds and flattening of this insulating layer 1 1 1 is carried out until it reaches the front 
face of the up magnetic pole chip 1 10 and a magnetic layer 119. 

[0012] Next, the thin film coil 1 12 of the 1st layer for the recording heads of the induction type which consists of copper 
(Cu) is formed on the insulating layer 1 1 1 by which flattening was carried out. Next, a photoresist layer 1 13 is formed 
on an insulating layer 1 1 1 and a coil 1 12 at a predetermined pattern. Next, in order to make the front face of a 
photoresist layer 113 flat, it heat-treats at predetermined temperature. Next, the thin film coil 1 14 of the 2nd layer is 
formed on a photoresist layer 113. Next, a photoresist layer 1 15 is formed on a photoresist layer 113 and a coil 1 14 at a 
predetermined pattern. Next, in order to make the front face of a photoresist layer 115 flat, it heat-treats at 
predetermined temperature. 

[0013] Next, as shown in drawing 17 , the up magnetic pole layer 1 16 which consists of a magnetic material for 
recording heads, for example, a permalloy, is formed on the up magnetic pole chip 1 10, a photoresist layer 1 13,1 15, and 
a magnetic layer 119. Next, the overcoat layer 1 17 which consists of an alumina is formed on the up magnetic pole layer 
1 16. Finally, a slider is machined, the air bearing side 118 of a recording head and the reproducing head is formed, and 
the thin film magnetic head is completed. 

[0014] In drawing 17 , TH expresses throat height and MR-H expresses MR height. In addition, throat height means the 
die length (height) from the edge by the side of an air bearing side of the part which two magnetic pole layers counter 
through a record gap layer to the edge of the opposite side. Moreover, MR height means the die length (height) from the 
edge by the side of the air bearing side of MR component to the edge of the opposite side. Moreover, in drawing 1 7 , 
P2W express magnetic pole width of face, i.e., recording track width of face. There is an apex angle type (Apex Angle) 
as shown by theta else [, such as throat height and MR height, ] in drawing 17 as a factor which opts for the engine 
performance of the thin film magnetic head. This apex angle type says the include angle of the straight line which 
connects the corner of the side face by the side of the magnetic pole in the coil part (henceforth the apex section) which 
was covered by the photoresist layer 1 1 3,1 1 5 and rose in the shape of a crest, and the top face of an insulating layer 1 1 1 
to make. 
[0015] 

[Problem(s) to be Solved by the Invention] In order to raise the engine performance of the thin film magnetic head, it is 
important to form correctly the throat height TH as shown in drawing 17 , MR height MR-H, the apex angle type theta, 
and recording track width-of-face P2W. 

[0016] In order to enable high surface density record especially in recent years (i.e., in order to form the recording head 
of ** truck structure), the submicron dimension of 1 .0 micrometers or less is demanded of width-of-recording-track 
P2W. Therefore, the technique of processing an up magnetic pole into a submicron dimension using a semi-conductor 
processing technique is needed. 

[0017] Here, it poses a problem that it is difficult to form minutely the up magnetic pole layer formed on the apex 
section. 

[0018] By the way, as an approach of forming an up magnetic pole layer, as shown in JP,7-262519,A, the frame 
galvanizing method is used, for example. When forming an up magnetic pole layer using the frame galvanizing method, 
on the whole, the thin electrode layer which consists of a permalloy is first formed by sputtering on the apex section. 
Next, on it, a photoresist is applied, patterning is carried out according to a photolithography process, and the frame for 
plating (outer frame) is formed. And an up magnetic pole layer is formed by the galvanizing method by using as a seed 
layer die electrode layer formed previously. 

[0019] However, there is the difference of elevation 7-10 micrometers or more in the apex section and other parts, for 
example. On this apex section, a photoresist is applied by the thickness of 3-4 micrometers. Supposing at least 3 
micrometers or more of thickness of the photoresist on the apex section are required, since the photoresists with a 
fluidity gather in the lower one, in the lower part of the apex section, the photoresist film with a thickness of 8-10 
micrometers or more will be formed, for example. 

[0020] In order to realize recording track width of face of a submicron dimension as mentioned above, it is necessary to 
form the frame pattern of the width of face of a submicron dimension with the photoresist film. Therefore, a pattern with 
a detailed submicron dimension must be formed on the apex section with the photoresist film with the thickness of 8-10 
micrometers or more. However, it was very difficult on the production process to form the photoresist pattern of such 
thick thickness by ** pattern width of face. 

[0021] And at the time of exposure of a photolithography, the light for exposure reflects by the substrate electrode layer 
as a seed layer, a photoresist exposes, collapse of a photoresist pattern etc. arises and Sharp and an exact photoresist 
pattern are no longer obtained by this reflected light. 
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[0022] Thus, when magnetic pole width of face became a submicron dimension conventionally, there was a trouble that 
it became difficult to form an up magnetic layer with a sufficient precision. 

[0023] As drawin g 15 of the above-mentioned conventional example thru/or the process of drawingJI also showed, 
after forming the width of recording track of 1 .0 micrometers or less from such a thing with the up magnetic pole chip 
1 10 effective in formation of the ** truck of a recording head, the approach of forming the up magnetic pole layer 1 16 
used as the York part connected with this up magnetic pole chip 1 10 is also adopted (refer to JP,62-245509,A and JP,60- 
10409,A). Thus, it becomes possible by dividing the usual up magnetic pole layer into the up magnetic pole layer 116 
used as the up magnetic pole chip 1 10 and the York part to form minutely the up magnetic pole chip 1 10 which 
determines the width of recording track by submicron width of face on the flat field on the record gap layer 109. 
[0024] However, also in such the thin film magnetic head, there were still the following troubles. 
[0025] (1) First, by the conventional thin film magnetic head shown in drawing 17 , since the width of recording track of 
a recording head is prescribed by the up magnetic pole chip 1 10, it can be said that it is not necessary to process the up 
magnetic pole layer 1 16 into about 1 10 up magnetic pole chip minutely. If the width of recording track of a recording 
head is set to microscopic **, especially 0.5 micrometers or less, also in the up magnetic pole layer 1 16, the process 
tolerance of submicron width of face will still be required. However, in the conventional thin film magnetic head, the up 
magnetic pole layer 116 was difficult to form the up magnetic pole layer 1 16 minutely for the above-mentioned reason 
from being formed on the apex section. Moreover, since it needed to connect magnetically to the up magnetic pole chip 
1 10 with narrow width of face, the up magnetic pole layer 1 16 needed to be formed in width of face larger than the up 
magnetic pole chip 1 10. From these reasons, the up magnetic pole layer 1 16 is formed in width of face larger than the 
up magnetic pole chip 1 10 by the conventional thin film magnetic head. Therefore, in the conventional thin film 
magnetic head, writing was performed by the up magnetic pole layer 116 side, and there was fault which originally 
writes data also in fields other than the field which should be recorded that the so-called side light was generated, to a 
record medium. In order that such fault may raise the engine performance of a recording head, when a coil is formed in 
two-layer or three layers, compared with the case where a coil is formed in one layer, the height of the apex section 
becomes high and it becomes more remarkable. 

[0026] (2) Moreover, in the conventional magnetic head, throat height is determined in the edge of a side far from the 
air bearing side 1 18 of the up magnetic pole chip 110. However, if the width of face of this up magnetic pole chip 110 
becomes narrow, in photolithography, a pattern edge will be roundish and will be formed. Therefore, the throat height of 
which a highly precise dimension is required became uneven, and the situation where the balance between the width of 
recording track of MR component was missing had occurred in processing of the air bearing side 118, and a polish 
process. For example, as the width of recording track, the edge of a side far from the air bearing side 1 1 8 of the up 
magnetic pole chip 1 10 by the way which is 0.5-0.6-micrometer need shifted from the throat height zero location 
(location of the edge by the side of the air bearing side of the insulating layer which determines throat height) to the air 
bearing side 1 1 8 side, the record gap opened greatly, and the problem of the writing of record data becoming impossible 
often occurred. 

[0027] Contraction of the width of recording track of a recording head was difficult conventionally [ the trouble of the 
above (1) and (2) to]. 

[0028] (3) In the further conventional thin film magnetic head, there was a trouble that it was difficult to shorten 
magnetic-path length (Yoke Length). That is, the recording head which could realize the short head of magnetic-path 
length and was excellent in especially the high frequency property could be formed so that the coil pitch was small, but 
when a coil pitch was made small infinite, the distance from a throat height zero location to the periphery edge of a coil 
had become the big factor which bars shortening magnetic-path length. Since magnetic-path length can do the two-layer 
coil short rather than the coil of one layer, it has adopted the two-layer coil in the recording head for many RFs. 
However, by the conventional magnetic head, after forming the coil of the 1st layer, in order to form the insulator layer 
between coils, the photoresist film is formed by the thickness of about 2 micrometers. Therefore, the small apex 
roundish [ wore ] is formed in the periphery edge of the coil of the 1st layer. Next, although the coil of a two-layer eye is 
formed on it, since etching of the seed layer of a coil cannot be performed but a coil short-circuits by the ramp of the 
apex section in that case, it is necessary to form the coil of a two-layer eye in a flat part. 

[0029] When follow, for example, thickness of a coil is set to 2-3 micrometers, thickness of the insulator layer between 
coils is set to 2 micrometers and an apex angle type is made into 45 degrees - 55 degrees, as magnetic-path length Twice 
with a distance of 4-5 micrometers which is the distance of a up to [ from the periphery edge of a coil ] near the throat 
height zero location in addition to the die length of the part corresponding to a coil (4-5 micrometers also of distance 
from the contact section of an up magnetic pole layer and a lower magnetic pole layer to a coil inner circumference edge 
are also required.) 8-10 micrometers is required. Die length other than the part corresponding to this coil had become the 
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factor which bars contraction of magnetic-path length. 

[0030] Here, the case where the 1 1 -volume coil whose tooth space the line breadth of a coil is 1 .0 micrometers and is 
1 .0 micrometers is formed by two-layer is considered. In this case, as shown in drawing 17 , when it makes the 1st layer 
into six volumes and a two-layer eye is made into five volumes, the die length of the part corresponding to the coil 1 12 
of the 1st layer is 1 1 micrometers among magnetic-path length. Die length of a total of eight -10 micrometers is needed 
for magnetic-path length as a distance to the edge of the photoresist layer 1 13 for insulating the coil 1 12 of the 1st layer 
from the periphery edge and inner circumference edge of a coil 1 12 of the 1st layer. In addition, as the sign L0 showed 
magnetic-path length in d rawing 17 , the die length of the part except the magnetic pole part of the magnetic pole layers 
and a contact part expresses with this application. Thus, conventionally, contraction of magnetic-path length is difficult 
and this had barred the improvement of a RF property. 

[003 1] By the way, the coil is wound around the curled form in the thin film magnetic head shown in drawin g 17 . on 

the other hand - U.S. Pat. No. 5,703,740, JP,48-55718,A, JP,60-1 13310,A, and JP,63-201908,A - a coil - a core 

[ layer / magnetic pole ] — carrying out - being spiral (spiral) - the wound thin film magnetic head is shown. Thus, 

since the magnetomotive force generated with the coil can be efficiently told to a magnetic pole layer according to the 

structure which wound the coil spirally, compared with the structure which wound the coil around the curled form, the 

number of turns of a coil can be lessened, consequently it becomes reducible [ magnetic-path length ]. 

[0032] However, since the apex section can do a coil also in the conventional thin film magnetic head of the structure 

wound spirally in this way, the trouble which still originates in the apex section as mentioned above remains. 

[0033] This invention was made in view of this trouble, and the purpose is in offering the thin film magnetic head which 

enabled contraction of the width of recording track of an induction type MAG sensing element, and contraction of 

magnetic-path length, and its manufacture approach. 

[0034] 

[Means for Solving the Problem] The 1st and 2nd magnetic layers which consist of at least one layer including the 
magnetic pole part which the part of the side which the thin film magnetic head of this invention is connected 
magnetically, and counters a record medium counters mutually through a record gap layer, respectively, A part passes 
through between the 1st and 2nd magnetic layers in the condition of having insulated to the 1st and 2nd magnetic layers. 
It has the thin film coil spirally wound focusing on one [ at least ] magnetic layer. And the 1st magnetic layer It has the 
1st part which counters some thin film coils, and the 2nd part which is connected to the field by the side of the 2nd 
magnetic layer in the 1st part, and forms a magnetic pole part, and some thin film coils are arranged in the side of the 
2nd part of the 1st magnetic layer. 

[0035] The 1st and 2nd magnetic layers which consist of at least one layer including the magnetic pole part which the 
part of the side which the manufacture approach of the thin film magnetic head of this invention is connected 
magnetically, and counters a record medium counters mutually through a record gap layer, respectively, The process 
which a part is the manufacture approach of the thin film magnetic head equipped with the thin film coil which passes 
through between the 1st and 2nd magnetic layers, and forms the 1st magnetic layer in the condition of having insulated 
to the 1st and 2nd magnetic layers, In the process which forms a record gap layer on the 1st magnetic layer, the process 
which forms the 2nd magnetic layer on a record gap layer, and the condition of having insulated to the 1 st and 2nd 
magnetic layers So that a part may pass through between the 1 st and 2nd magnetic layers and it may be spirally wound 
focusing on one [ at least ] magnetic layer The process which forms the 1st magnetic layer including the process which 
forms a thin film coil The process which forms the 1st part which counters some thin film coils, and the 2nd part which 
is connected to the field by the side of the 2nd magnetic layer in the 1st part, and forms a magnetic pole part, and forms 
a thin film coil A thin film coil is formed so that some thin film coils may be arranged in the side of the 2nd part of the 
1st magnetic layer. 

[0036] the thin film magnetic head or its manufacture approach of this invention - a thin film coil - a part - between 
the 1 st and 2nd magnetic layers - passing - and a core [ magnetic layer / one / at least ] - carrying out - being spiral 
(spiral) - it is prepared so that it may be wound. Thereby, contraction of magnetic-path length is attained. Moreover, in 
this invention, the 1st magnetic layer has the 1st part which counters some thin film coils, and the 2nd part which is 
connected to the field by the side of the 2nd magnetic layer in the 1st part, and forms a magnetic pole part, and some 
thin film coils are arranged in the side of the 2nd part of the 1st magnetic layer. This becomes possible to form the 2nd 
magnetic layer on a flat field, consequently contraction of the width of recording track of a recording head is attained. 
[0037] Moreover, by the thin film magnetic head or its manufacture approach of this invention, a thin film coil has the 
part spirally wound focusing on the 2nd magnetic layer. 

[0038] Moreover, by the thin film magnetic head or its manufacture approach of this invention, the 2nd magnetic layer 
may have the magnetic pole partial layer which forms for example, a magnetic pole part, and the York partial layer 
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which is connected to this magnetic pole partial layer, and forms the York part. In this case, a thin film coil may pass 
through the side of the 2nd part of the 1st magnetic layer, and may have the 1st part spirally wound focusing on the 2nd 
magnetic layer, and the 2nd part which passed through the side of the magnetic pole partial layer of the 2nd magnetic 
layer, and was spirally wound focusing on the 2nd magnetic layer. Or a thin film coil may pass through the side of the 
2nd part of the 1st magnetic layer, and may have the 1st part spirally wound focusing on the 1st magnetic layer, and the 
2nd part which passed through the side of the magnetic pole partial layer of the 2nd magnetic layer, and was spirally 
wound focusing on the 2nd magnetic layer. Moreover, the end face of the side which counters the record medium of the 
York partial layer of the 2nd magnetic layer may be arranged in the location distant from Men who counters the record 
medium of the thin film magnetic head. 

[0039] Moreover, by the thin film magnetic head or its manufacture approach of this invention, the 2nd part of the 1st 
magnetic layer specifies throat height, and you may make it the 2nd magnetic layer specify recording track width of face 
by it. 

[0040] Moreover, by the thin film magnetic head or its manufacture approach of this invention, some thin film coils 
arranged in the side of the 2nd part of the 1st magnetic layer may be covered further, and the insulating layer to which 
flattening of the field by the side of a record gap layer was carried out may be prepared. 

[0041] Moreover, by the thin film magnetic head or its manufacture approach of this invention, it is arranged so that a 
magnetic resistance element and the part of the side which counters a record medium may counter on both sides of a 
magnetic resistance element further, and the 1st for shielding a magnetic resistance element and the 2nd shielding layer 
may be prepared. In this case, the 1st magnetic layer may serve as the 2nd shielding layer. 
[0042] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with reference 
to a drawing. 

[the gestalt of the 1st operation] - with reference to drawing 1 thru/or d rawin g 7 , the thin film magnetic head 
concerning the gestalt of operation of the 1st of this invention and its manufacture approach are explained first. In 
addition, in drawing 1 thru/or drawing 6 , (a) shows a cross section perpendicular to an air bearing side, and (b) shows 
the cross section parallel to the air bearing side of a magnetic pole part. 

[0043] By the manufacture approach of the thin film magnetic head concerning the gestalt of this operation, first, as 
shown in drawing 1 , the insulating layer 2 which consists of an alumina (aluminum 203) is deposited by the thickness 
of about 5 micrometers on the substrate 1 which consists of ARUTIKKU (aluminum 203, TiC). Next, the lower 
shielding layer 3 for the reproducing heads which consists of a magnetic material, for example, a permalloy, is formed 
on an insulating layer 2 at the thickness of about 3 micrometers. The lower shielding layer 3 uses for example, the 
photoresist film as a mask, and forms it alternatively on an insulating layer 2 by the galvanizing method. Next, it grinds 
until it forms in the thickness of 4-6 micrometers the insulating layer 20 which consists of an alumina, for example, the 
lower shielding layer 3 is exposed to the whole with CMP (chemical machinery polish), and flattening processing of the 
front face is carried out. 

[0044] Next, as shown in d rawin g 2 , on the lower shielding layer 3, sputter deposition of an alumina or the CHITSU- 
ized aluminum is carried out, and the lower shielding gap film 4 as an insulating layer is formed. Next, the MR 
component 5 for playback is formed on the lower shielding gap film 4 at the thickness of dozens of nm. The MR 
component 5 is formed by etching alternatively MR film formed by the spatter. In addition, the component using the 
magnetosensitive film in which magneto-resistive effects, such as the AMR component, a GMR component, or a TMR 
(tunnel magneto-resistive effect) component, are shown can be used for the MR component 5. Next, the electrode layer 
6 of the pair electrically connected to the MR component 5 is formed on the lower shielding gap film 4 at the thickness 
of dozens of nm. Next, the up shielding gap film 7 as an insulating layer is formed on the lower shielding gap film 4 and 
the MR component 5, and the MR component 5 is laid underground in the shielding gap film 4 and 7. 
[0045] Next, on the up shielding gap film 7, it consists of a magnetic material and 1st partial 8a of the lower [ an up 
shielding layer-cum-] magnetic pole layer (it is hereafter described as a lower magnetic pole layer.) used to the both 
sides of the reproducing head and a recording head is alternatively formed by the thickness of about 1.0-2.0 
micrometers. 1st partial 8a of a lower magnetic pole layer counters some thin film coils mentioned later. 
[0046] Next, the insulating layer 9 which consists of an alumina is formed in the whole at the thickness of about 3-4 
micrometers. Next, for example by CMP, an insulating layer 9 is ground and flattening processing of the front face is 
carried out until 1st partial 8a of a lower magnetic pole layer is exposed. 

[0047] Next, as shown in drawing 3 , the 2nd partial 8b of a lower magnetic pole layer and 3rd partial 8c are formed on 
1st partial 8a of a lower magnetic pole layer at the thickness of about 1.5-2.5 micrometers. 2nd partial 8b forms the 
magnetic pole part of a lower magnetic pole layer, and is connected to the field by the side of the up magnetic pole layer 
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of 1 st partial 8a. 3rd partial 8c is a part for connecting 1st partial 8a and an up magnetic pole layer. In the gestalt of this 
operation, the location of the edge of the opposite side (it sets to drawing and is right-hand side) specifies throat height 
in the air bearing side 30 of 2nd partial 8b. That is, this location turns into a throat height zero location which is a 
location of the edge of the opposite side in the air bearing side 30 of a magnetic pole part. 

[0048] The 2nd partial 8b of a lower magnetic pole layer and 3rd partial 8c NiFe (nickel:80 % of the weight, Fe:20 % of 
the weight), NiFe (nickel:45 % of the weight, Fe:55 % of the weight) which is a high saturation-magnetic-flux-density 
ingredient are used. You may form in a predetermined pattern by the galvanizing method, and using ingredients, such as 
FeN, FeZrN, etc. which are a high saturation-magnetic-flux-density ingredient, after a spatter, it may etch alternatively 
and you may form in a predetermined pattern by ion milling etc. In addition, CoFe, Co system amorphous material, etc. 
which are a high saturation-magnetic-flux-density ingredient may be used. 

[0049] Next, the insulator layer 10 which consists of an alumina is formed in the whole at the thickness of about 0.3-0.6 

micrometers. . , 

[0050] Next, although not illustrated, the seed layer for forming the 1st layer part of a thin film coil by the galvanizing 
method on an insulator layer 10 is formed by the spatter. Next, on it, a photoresist is applied, patterning is carried out 
according to a photolithography process, and the frame 1 1 for plating is formed. 

[0051] Next, 1st layer partial 12a of the thin film coil which consists of copper (Cu) by the frame galvanizing method is 
formed in the thickness of about 1 .0-2.0 micrometers using a frame 1 1 . 1 st layer partial 1 2a of a thin film coil is 
arranged in the side of 2nd partial 8b of a lower magnetic pole layer. Moreover, 1st layer partial 12a of a thin film coil 
consists of a part of the shape of two or more square pole prolonged in the direction which intersects the space in 

drawing 3 (a). . 
[0052] Next, as shown in drawing 4 , after removing a frame 1 1 and the seed layer under it, the insulating layer 13 
which consists of an alumina is formed in the whole at the thickness of about 3-4 micrometers. Next, for example by 
CMP, an insulating layer 13 is ground and flattening processing of the front face is carried out until 2nd partial 8b of a 
lower magnetic pole layer and 3rd partial 8c are exposed. Although it has not exposed, you may make it 1st layer partial 
1 2a expose 1 st layer partial 1 2a of a thin film coil by drawing 4 here. 

[0053] Next, as shown in drawing 5 , the record gap layer 14 which consists of an insulating material is formed at the 
thickness of 0.2-0.3 micrometers on 2nd partial 8b of a lower magnetic pole layer, the 3rd partial 8c, and an insulating 
layer 13. Generally as an insulating material used for the record gap layer 14, there are an alumina, alumimium nitride, a 
silicon oxide system ingredient, a silicon nitride system ingredient, diamond-like carbon (DLC), etc. 
[0054] Next, for magnetic-path formation, on 3rd partial 8c of a lower magnetic pole layer, the record gap layer 14 is 
etched partially and a contact hole is formed. 

[0055] Next, the up magnetic pole layer 15 is formed on the record gap layer 14 at the thickness of about 2.0-3.0 
micrometers. Using NiFe (nickel:80 % of the weight, Fe:20 % of the weight), NiFe (nickel:45 % of the weight, Fe:55 % 
of the weight) which is a high saturation-magnetic-flux-density ingredient, the up magnetic pole layer 1 5 may be formed 
in a predetermined pattern by the galvanizing method, using ingredients, such as FeN, FeZrN, etc. which are a high 
saturation-magnetic-flux-density ingredient, may be etched alternatively and may be formed in a predetermined pattern 
by ion milling etc. after a spatter. In addition, CoFe, Co system amorphous material, etc. which are a high saturation- 
magnetic-flux-density ingredient may be used. Moreover, it is good also as structure which laid the insulator layer of an 
inorganic system, and magnetic layers, such as a permalloy, on top of many layers for the up magnetic pole layer 15 
because of an improvement of a RF property. 

[0056] Next, the record gap layer 14 is alternatively etched by dry etching by using the up magnetic pole layer 15 as a 
mask. Reactive ion etching (RIE) which used gas, such as chlorine-based gas of BC12 and C12 grade and fluorine system 
gas of CF4 and SF6 grade, is used for the dry etching at this time. Next, for example by argon ion milling, 2nd about 
about 0.3-0.6 micrometers partial 8b of a lower magnetic pole layer is etched alternatively, and it considers as trim 
structure as shown in drawing 5 (b). According to this trim structure, the increment in the effective width of recording 
track by the breadth of the magnetic flux generated at the time of the writing of a ** truck can be prevented. 
[0057] Next, the insulator layer 16 which consists of an alumina is formed in the whole at the thickness of about 0.3-0.9 
micrometers. 

[0058] Next, although not illustrated, in the part of the both-ends top in the each [ 4] -sided prism part of 1 st layer partial 
12a of a thin film coil, a contact hole which penetrates an insulator layer 16, the record gap layer 14, and an insulating 
layer 13, and reaches 1st layer partial 12a of a thin film coil by reactive ion etching or ion milling is formed. 
[0059] Next, 2nd layer partial 12b of the thin film coil which consists of copper (Cu) is formed by the frame galvanizing 
method at the thickness of about 1.0-2.0 micrometers on the insulator layer 16 located on the up magnetic pole layer 15. 
2nd layer partial 12b of a thin film coil consists of a part of the shape of two or more square pole prolonged in the 
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direction which intersects perpendicularly with the space in drawing 5 (a). The both ends in the each [ 4] -sided prism 
part of 2nd layer partial 12b of this thin film coil are connected to the both ends in the each [ 4] -sided prism part of 1st 
layer partial 12a of a thin film coil through the connection section by which the ingredient of a thin film coil is filled up 
with and formed in the above-mentioned contact hole. 

[0060] Next, as shown in drawing 6 , the overcoat layer 17 which consists of an alumina is formed in the thickness of 
20-40 micrometers, flattening of the front face is carried out to the whole, and the pad for electrodes which is not 
illustrated is formed on it. Finally, polish processing of a slider is performed, the air bearing side 30 of a recording head 
and the reproducing head is formed, and the thin film magnetic head concerning the gestalt of this operation is 
completed. 

[0061] With the gestalt of this operation, the lower magnetic pole layer which consists of the 1st partial 8a, the 2nd 
partial 8b, and the 3rd partial 8c is equivalent to the 1st magnetic layer in this invention, and the up magnetic pole layer 
1 5 is equivalent to the 2nd magnetic layer in this invention. Moreover, the lower shielding layer 3 is equivalent to the 
1st shielding layer in this invention. Moreover, since the lower magnetic pole layer serves as the up shielding layer, it is 
equivalent also to the 2nd shielding layer in this invention. 

[0062] Drawin g ? is the top view of the thin film magnetic head concerning the gestalt of this operation. In addition, in 
this drawing, the overcoat layer 17, other insulating layers, and an insulator layer are omitted. In addition, in drawing 7 , 
among drawing, sign 8B expresses the part into which 2nd partial 8b of a lower magnetic pole layer is etched, in order 
to consider as trim structure. 

[0063] As shown in drawing^ , the up magnetic pole layer 1 5 has York partial 1 5B connected with magnetic pole 
partial 15A while being arranged to the field which counters magnetic pole partial 15A arranged in the location which 
counters 2nd partial 8b of a lower magnetic pole layer through the record gap layer 14, and 1st layer partial 12a of a thin 
film coil. The location of the connection section of magnetic pole partial 15A and York partial 15B is the throat height 
zero location TH0 or the location of the near. Magnetic pole partial 15A has narrow fixed width of face. The width of 
face of this magnetic pole partial 15A specifies the width of recording track of a recording head. 

[0064] Moreover, in drawing 7 , the sign 12 expresses the thin film coil containing 1st layer partial 12a, 2nd layer partial 
12b, and connection section 12c that connects these. 1st layer partial 12a of the thin film coil 12 and 2nd layer partial 
12b are connected with the JIGUZAKU form through connection section 12c. Thereby, the thin film coil 12 is spirally 
wound focusing on York partial 1 5B of the up magnetic pole layer 15. 

[0065] As explained above, the thin film magnetic head concerning the gestalt of this operation is equipped with the 
reproducing head and a recording head (induction type MAG sensing element). The reproducing head is arranged so 
that the MR component 5 and the part of the side which counters a record medium may counter on both sides of the MR 
component 5, and it has the lower shielding layer 3 and up shielding layer (lower magnetic pole layer) for shielding the 
MR component 5. 

[0066] The lower magnetic pole layer (8a-8c) and the up magnetic pole layer 15 which consist of at least one layer 
including the magnetic pole part which the part of the side which a recording head is connected magnetically and 
counters a record medium counters mutually through the record gap layer 14, respectively, It has the thin film coil 12 
which the part passed through between a lower magnetic pole layer and the up magnetic pole layers 15, and was spirally 
wound focusing on the up magnetic pole layer 1 5 in the condition of having insulated to these. 
[0067] 1st partial 8a to which a lower magnetic pole layer counters 1st layer partial 12a of a thin film coil with the 
gestalt of this operation, It connects with the field by the side of the up magnetic pole layer 15 in this 1st partial 8a, and 
has 2nd partial 8b which forms a magnetic pole part, and 1st layer partial 12a of the thin film coil 12 is arranged in the 
side of 2nd partial 8b of a lower magnetic pole layer. 

[0068] According to the gestalt of this operation, since the thin film coil 12 was spirally wound focusing on the up 
magnetic pole layer 15, the magnetomotive force generated with the thin film coil 12 can be efficiently told to the up 
magnetic pole layer 15. Therefore, compared with the structure which wound the thin film coil around the curled form, 
the number of turns of the thin film coil 12 can be lessened. 

[0069] Furthermore, with the gestalt of this operation, it is on 1st partial 8a of a lower magnetic pole layer, 1st layer 
partial 12a of the thin film coil 12 is arranged to the side of 2nd partial 8b, flattening of the top face of the wrap 
insulating layer 13 is carried out for 1st layer partial 12a of the thin film coil 12, and the up magnetic pole layer 15 is 
formed on a flat field. Therefore, the both sides of 1st layer partial 12a of the thin film coil 12 and 2nd layer partial 12b 
can be formed on a flat field. Thereby, it becomes possible to form the thin film coil 12 minutely. 
[0070] Furthermore, according to the gestalt of this operation, since the apex section does not exist, the edge of the thin 
film coil 1 2 can be arranged near the throat height zero location TH0. 

[0071] According to the gestalt of this operation from these things, for example compared with the former, it becomes 
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extent reducible [ magnetic-path length ] 30 to 50% or less. Furthermore, it can prevent that the magnetomotive force 
generated with the thin film coil 12 is saturated on the way, and the magnetomotive force generated with the thin film 
coil 12 can be efficiently used for record. Therefore, according to the gestalt of this operation, it becomes possible to 
offer the thin film magnetic head which was excellent in the over-writing property which are the high frequency 
property of a recording head, a nonlinear transition shift (it is described as NLTS below Non-linear Transition Shift;.), 
and a property in the case of carrying out overwrite. 

[0072] Moreover, since according to the gestalt of this operation it is on 1st partial 8a of a lower magnetic pole layer, 1st 
layer partial 12a of the thin film coil 12 is arranged to the side of 2nd partial 8b and flattening of the top face of the wrap 
insulating layer 13 was carried out for 1st layer partial 12a of the thin film coil 12, the up magnetic pole layer 15 which 
specifies the width of recording track of a recording head can be formed on a flat field. Therefore, according to the 
gestalt of this operation, about magnetic pole partial 15A of the up magnetic pole layer 15, formation becomes possible 
minutely and it also becomes for example, a half micron dimension and a quarter micron dimension reducible [ the 
width of recording track of a recording head ]. The thin film magnetic head which has by this the surface recording 
density of the 20-30 gigabit / (inch) 2 demanded from now on also becomes realizable. 

[0073] Moreover, with the gestalt of this operation, the up magnetic pole layer 1 5 which specifies the width of recording 
track of a recording head does not specify throat height, but 2nd partial 8b of a lower magnetic pole layer specifies 
throat height with it. Therefore, according to the gestalt of this operation, even if the width of recording track becomes 
small, it becomes possible to be accurate and to specify throat height to homogeneity. 

[0074] Moreover, with the gestalt of this operation, since the wrap insulating layer 13 was formed for 1st layer partial 
12a of the thin film coil 12 arranged in the side of 2nd partial 8b of a lower magnetic pole layer and flattening of the top 
face of this insulating layer 1 3 was carried out, formation of 2nd layer partial 12b of the record gap layer 14 formed 
after that, the up magnetic pole layer 15, and the thin film coil 12 etc. becomes easy. 

[0075] Moreover, with the gestalt of this operation, since the insulator layer 10 which consists of an inorganic material 
with which thin and sufficient withstand voltage is obtained is formed between a lower magnetic pole layer and 1st layer 
partial 12a of the thin film coil 12, big withstand voltage can be obtained between a lower magnetic pole layer and 1st 
layer partial 12a of the thin film coil 12. 

[0076] Moreover, in the gestalt of this operation, as shown in drawing 7 , the up magnetic pole layer 15 has fixed width 
of face of 3 micrometers or more in the part of the opposite side in the air bearing side 30, for example rather than the 
throat height zero location TH0 or the location of the near, and has the fixed width of face of a half micron dimension or 
a quarter micron dimension in the part by the side of the air bearing side 30 rather than the throat height zero location 
TH0 or the location of the near. Therefore, the magnetic flux which passes the up magnetic pole layer 15 is not saturated 
with the part of the opposite side in the air bearing side 30 rather than the throat height zero location TH0 or the location 
of the near, but is saturated in the part by the side of the air bearing side 30 rather than the throat height zero location 
TH0 or the location of the near. Thereby, NLTS and an over-writing property can be raised. 

[0077] With reference to [the gestalt of the 2nd operation] next drawing 8 thru/or drawing 10 , the thin film magnetic 
head concerning the gestalt of operation of the 2nd of this invention and its manufacture approach are explained. In 
addition, in drawing 8 and drawing 9 , (a) shows a cross section perpendicular to an air bearing side, and (b) shows the 
cross section parallel to the air bearing side of a magnetic pole part. 

[0078] As for the thin film magnetic head concerning the gestalt of this operation, a thin film coil is spirally wound 
around a duplex focusing on an up magnetic pole layer. With the gestalt of this operation, an outside part is called 1st 
part among this thin film coil, and an inside part is called 2nd part. In addition, the 1st part and 2nd part of a thin film 
coil are formed by each with copper. 

[0079] The process which forms an insulator layer 10 by the manufacture approach of the thin film magnetic head 
concerning the gestalt of this operation is the same as the gestalt of the 1st operation. As shown in drawing J. , with the 
gestalt of this operation, 1 st layer partial 2 1 a of the 1 st part of a thin film coil is formed by the frame galvanizing 
method on an insulator layer 1 0 after that at the thickness of about 1 .0-2.0 micrometers. 1 st layer partial 2 1 a of the 1 st 
part of a thin film coil is arranged in the side of 2nd partial 8b of a lower magnetic pole layer. Moreover, 1st layer 
partial 21a of the 1st part of a thin film coil consists of a part of the shape of two or more square pole prolonged in the 
direction which intersects the space in drawing 8 (a). 

[0080] Next, the insulating layer 13 which consists of an alumina is formed in the whole at the thickness of about 3-4 
micrometers. Next, for example by CMP, an insulating layer 13 is ground and flattening processing of the front face is 
carried out until 2nd partial 8b of a lower magnetic pole layer and 3rd partial 8c are exposed. Although it has not 
exposed, you may make it 1 st layer partial 2 1 a expose 1 st layer partial 2 1 a of the 1 st part of a thin film coil by drawing 
8 here. 
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[0081] Next, the record gap layer 14 is formed at the thickness of 0.2-0.3 micrometers on 2nd partial 8b of a lower 
magnetic pole layer, the 3rd partial 8c, and an insulating layer 13. Next, on 3rd partial 8c of a lower magnetic pole layer, 
the record gap layer 14 is etched partially and a contact hole is formed. 

[0082] Next, while forming in the thickness of 1.0-3.0 micrometers magnetic pole partial layer 15a which forms the 
magnetic pole part of an up magnetic pole layer on the record gap layer 14, magnetic layer 15b is formed in the location 
of the contact hole formed on 3rd partial 8c of a lower magnetic pole layer at the thickness of 1 .0-3.0 micrometers. 
Magnetic layer 15b is a part for connecting the York partial layer of an up magnetic pole layer and lower magnetic pole 
layer which are mentioned later. With the gestalt of this operation, the die length of magnetic pole partial layer 15a of an 
up magnetic pole layer is formed more than the die length of 2nd partial 8b of a lower magnetic pole layer. 
[0083] Magnetic pole partial layer 15a and magnetic layer 15b of an up magnetic pole layer NiFe (nickel:80 % of the 
weight, Fe:20 % of the weight), NiFe (nickel:45 % of the weight, Fe:55 % of the weight) which is a high saturation- 
magnetic-flux-density ingredient are used. You may form in a predetermined pattern by the galvanizing method, and 
using ingredients, such as FeN, FeZrN, etc. which are a high saturation-magnetic-flux-density ingredient, after a spatter, 
it may etch alternatively and you may form in a predetermined pattern by ion milling etc. In addition, CoFe, Co system 
amorphous material, etc. which are a high saturation-magnetic-flux-density ingredient may be used. 
[0084] Next, the record gap layer 14 is alternatively etched by dry etching by using magnetic pole partial layer 15a of an 
up magnetic pole layer as a mask, next 2nd about about 0.3-0.6 micrometers partial 8b of a lower magnetic pole layer is 
alternatively etched for example, by argon ion milling, and it considers as trim structure as shown in drawin g^ (b). 
[0085] Next, the insulator layer 22 which consists of an alumina is formed in the coil formation field on the record gap 
layer 14 at the thickness of about 0.3-0.6 micrometers. 

[0086] Next, 1st layer partial 23a of the 2nd part of a thin film coil is formed in the thickness of about 1 .0-2.0 
micrometers by the frame galvanizing method. 1st layer partial 23a of the 2nd part of a thin film coil is arranged in the 
side of magnetic pole partial layer 15a of an up magnetic pole layer. Moreover, 1st layer partial 23 a of the 2nd part of a 
thin film coil consists of a part of the shape of two or more square pole prolonged in the direction which intersects the 
space in drawing 8 (a). 

[0087] Next, the insulating layer 24 which consists of an alumina is formed in the whole at the thickness of about 3-4 
micrometers. Next, for example by CMP, an insulating layer 24 is ground and flattening processing of the front face is 
carried out until magnetic pole partial layer 15a and magnetic layer 15b of an up magnetic pole layer are exposed. 
[0088] Next, as shown in drawing 9 , magnetic pole partial layer 1 5a of an up magnetic pole layer and magnetic layer 
1 5b by which flattening was carried out, and York partial layer 1 5c which forms the York part of an up magnetic pole 
layer on an insulating layer 24 are formed in the thickness of about 2-4 micrometers. Through magnetic layer 15b, this 
York partial layer 15c contacted 3rd partial 8c of a lower magnetic pole layer, and is connected magnetically. Using 
NiFe (nickel:80 % of the weight, Fe:20 % of the weight), NiFe (nickel:45 % of the weight, Fe:55 % of the weight) 
which is a high saturation-magnetic-flux-density ingredient, York partial layer 15c of an up magnetic pole layer may be 
formed in a predetermined pattern by the galvanizing method, using ingredients, such as FeN, FeZrN, etc. which are a 
high saturation-magnetic-flux-density ingredient, may be etched alternatively and may be formed in a predetermined 
pattern by ion milling etc. after a spatter. In addition, CoFe, Co system amorphous material, etc. which are a high 
saturation-magnetic-flux-density ingredient may be used. Moreover, it is good also as structure which laid the insulator 
layer of an inorganic system, and magnetic layers, such as a permalloy, on top of many layers for the up magnetic pole 
layer 15 because of an improvement of a RF property. 

[0089] With the gestalt of this operation, the end face of the side (air bearing side 30 side) which counters the record 
medium of York partial layer 15c of an up magnetic pole layer is arranged in the location (it sets to drawing and is right- 
hand side) distant from Men who counters the record medium of the thin film magnetic head. 

[0090] Next, the insulator layer 25 which consists of an alumina is formed in the whole at the thickness of about 0.3-0.9 
micrometers. 

[0091] Next, although not illustrated, in the part of the both-ends top in the each [ 4] -sided prism part of 1st layer partial 
23a of the 2nd part of a thin film coil, a contact hole which penetrates an insulator layer 25 and an insulating layer 24, 
and reaches 1st layer partial 23a of the 2nd part of a thin film coil by reactive ion etching or ion milling is formed. 
[0092] Next, 2nd layer partial 23b of the 2nd part of a thin film coil is formed by the frame galvanizing method at the 
thickness of about 1 .0-2.0 micrometers on the insulator layer 25 located on York partial layer 1 5c of an up magnetic 
pole layer. 2nd layer partial 23b of the 2nd part of a thin film coil consists of a part of the shape of two or more square 
pole prolonged in the direction which intersects perpendicularly with the space in drawing 9 (a). The both ends in the 
each [ 4] -sided prism part of 2nd layer partial 23b of the 2nd part of this thin film coil are connected to the both ends in 
the each [ 4] -sided prism part of 1st layer partial 23 a of the 2nd part of a thin film coil through the connection section 
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by which the ingredient of a thin film coil is filled up with and formed in the above-mentioned contact hole. 

[0093] Next, the insulating layer 26 which consists of an alumina is formed in the thickness of about 6-8 micrometers, 

and flattening of the front face is carried out to the whole. 

[0094] Next, although not illustrated, in the part of the both-ends top in the each [ 4] -sided prism part of 1st layer partial 
21a of the 1st part of a thin film coil, a contact hole which penetrates an insulator layer 26, an insulator layer 25, the 
record gap layer 14, and an insulating layer 13, and reaches 1st layer partial 21a of the 1st part of a thin film coil by 
reactive ion etching or ion milling is formed. 

[0095] Next, 2nd layer partial 21b of the 1st part of a thin film coil is formed by the frame galvanizing method on an 
insulating layer 26 at the thickness of about 1 .0-2.0 micrometers. 2nd layer partial 21b of the 1st part of a thin film coil 
consists of a part of the shape of two or more square pole prolonged in the direction which intersects perpendicularly 
with the space in drawing 9 (a). The both ends in the each [ 4] -sided prism part of 2nd layer partial 21b of the 1st part 
of this thin film coil are connected to the both ends in the each [ 4] -sided prism part of 1st layer partial 21a of the 1st 
part of a thin film coil through the connection section by which the ingredient of a thin film coil is filled up with and 
formed in the above-mentioned contact hole. 

[0096] Next, the overcoat layer 17 which consists of an alumina is formed in the thickness of 20-40 micrometers, 
flattening of the front face is carried out to the whole, and the pad for electrodes which is not illustrated is formed on it. 
Finally, polish processing of a slider is performed, the air bearing side 30 of a recording head and the reproducing head 
is formed, and the thin film magnetic head concerning the gestalt of this operation is completed. 
[0097] With the gestalt of this operation, the up magnetic pole layer which consists of magnetic pole partial layer 1 5a, 
magnetic layer 15b, and York partial layer 15c is equivalent to the 2nd magnetic layer in this invention. 
[0098] Drawing 1_Q is the top view of the thin film magnetic head concerning the gestalt of this operation. In this 
drawing, an overcoat layer, other insulating layers, and an insulator layer are omitted. In this drawing, the sign 21 
expresses the 1st part of the thin film coil containing 1st layer partial 21a, 2nd layer partial 21b, and connection section 
21c that connects these. Moreover, the sign 23 expresses the 2nd part of the thin film coil containing 1st layer partial 
23 a, 2nd layer partial 23b, and connection section 23c that connects these. 1st layer partial 21a of the 1st part 21 of a 
thin film coil and 2nd layer partial 21b are connected with the JIGUZAKU form through connection section 21c. 
Thereby, the 1st part 21 of a thin film coil is spirally wound focusing on York partial layer 15c of an up magnetic pole 
layer. Similarly, 1st layer partial 23a of the 2nd part 23 of a thin film coil and 2nd layer partial 23b are connected with 
the JIGUZAKU form through connection section 23 c. Thereby, the 2nd part 23 of a thin film coil is spirally wound 
focusing on York partial layer 1 5c of an up magnetic pole layer. 

[0099] Moreover, the 1st part 21 and 2nd part 23 of a thin film coil are connected by the connection section 29. A 
contact hole which penetrates an insulator layer 25, the record gap layer 14, and an insulating layer 13, and reaches 1st 
layer partial 21a of the 1st part 21 of a thin film coil is filled up with the ingredient of a thin film coil, and the 
connection section 29 is formed in it. 

[0100] As shown in drawing 9 , 1st layer partial 21a of the 1st part 21 of a thin film coil passes through the side of 2nd 
partial 8b of a lower magnetic pole layer. Moreover, 1st layer partial 23 a of the 2nd part 23 of a thin film coil passes 
through the side of magnetic pole partial layer 15a of an up magnetic pole layer. 

[0101] Since the thin film coils 21 and 23 wound around the duplex focusing on the up magnetic pole layer were formed 
according to the gestalt of this operation, compared with the gestalt of the 1st operation, magnetomotive force of a thin 
film coil can be enlarged and NLTS and an over-writing property can be raised more. 

[0102] Moreover, since according to the gestalt of this operation 1st layer partial 21a of the 1st part 21 of a thin film coil 
is arranged to the side of 2nd partial 8b of a lower magnetic pole layer and flattening of the top face of the wrap 
insulating layer 13 was carried out for this 1st layer partial 21a, magnetic pole partial layer 15a of an up magnetic pole 
layer can be formed on a flat field. Therefore, according to the gestalt of this operation, about magnetic pole partial layer 
15a, formation becomes possible minutely and it also becomes for example, a half micron dimension and a quarter 
micron dimension reducible [ the width of recording track of a recording head ]. 

[0103] Moreover, although the thin film coils 21 and 23 wound around the duplex are formed with the gestalt of this 
operation While arranging 1st layer partial 21a of the 1st part 21 of a thin film coil to the side of 2nd partial 8b of a 
lower magnetic pole layer Since 1st layer partial 23a of the 2nd part 23 of a thin film coil has been arranged to the side 
of magnetic pole partial layer 15a of an up magnetic pole layer, York partial layer 15c of an up magnetic pole layer can 
be formed on a flat field. Therefore, according to the gestalt of this operation, formation also of York partial layer 15c is 
attained minutely, and it becomes possible [ preventing generating of the so-called side light ]. 
[0104] Moreover, with the gestalt of this operation, the end face by the side of the air bearing side 30 of York partial 
layer 15c of an up magnetic pole layer is arranged in the location distant from the air bearing side 30 of the thin film 
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magnetic head. Therefore, even when throat height is small, York partial layer 15c of an up magnetic pole layer cannot 
be exposed to the air bearing side 30, consequently generating of a side light can be prevented. 
[0105] The configuration of others in the gestalt of this operation, an operation, and effectiveness are the same as the 
gestalt of the 1 st operation. 

[0106] With reference to [the gestalt of the 3rd operation] next drawing .11 thru/or drawjngl3 , the thin film mind head 
concerning the gestalt of operation of the 3rd of this invention and its manufacture approach are explained. In addition, 
in d rawing 1 1 and drawing 12 , (a) shows a cross section perpendicular to an air bearing side, and (b) shows the cross 
section parallel to the air bearing side of a magnetic pole part. 

[0107] The thin film magnetic head concerning the gestalt of this operation has the 1st part around which the thin film 
coil was spirally wound focusing on the lower magnetic pole layer, and the 2nd part spirally wound focusing on the up 
magnetic pole layer. In addition, the 1st part and 2nd part of a thin film coil are formed by each with copper. 
[0108] The process which forms the lower shielding gap film 4, the MR component 5, and the up shielding gap film 7 
by the manufacture approach of the thin film magnetic head concerning the gestalt of this operation is the same as the 
gestalt of the 1st operation. As shown in drawing 1 1 , with the gestalt of this operation, 8d of magnetic layers which 
consist of a magnetic material is formed after that at the thickness of about 1-2 micrometers on the up shielding gap film 
7 located on the MR component 5. 8d of this magnetic layer makes a part of lower shielding layer. Next, for example by 
reactive ion etching or ion milling, while etching the shielding gap film 4 and 7 in the field which forms a thin film coil, 
about 1-2 micrometers of lower shielding layers 3 are etched, for example, and a crevice is formed. 
[0109] Next, the insulator layer 31 which consists of an alumina is formed in the whole at the thickness of about 0.3-0.6 
micrometers. Next, 1st layer partial 32a of the 1st part of a thin film coil is formed by the frame galvanizing method on 
an insulator layer 31 at the thickness of about 1.0-2.0 micrometers. 1st layer partial 32a of the 1st part of a thin film coil 
consists of a part of the shape of two or more square pole prolonged in the direction which intersects the space in 
dxawingJLl (a). 

[0110] Next, the insulating layer 33 which consists of an alumina is formed in the whole at the thickness of about 3-4 
micrometers. Next, for example by CMP, an insulating layer 33 is ground and flattening processing of the front face is 
carried out until 8d of magnetic layers is exposed. 

[0111] Next, as shown in drawing_12 , 1 st partial 8a of a lower magnetic pole layer is alternatively formed by the 
thickness of about 1.0-2.0 micrometers on 8d of magnetic layers, and an insulating layer 33. Next, the insulating layer 9 
which consists of an alumina is formed in the whole at the thickness of about 3-4 micrometers. Next, for example by 
CMP, an insulating layer 9 is ground and flattening processing of the front face is carried out until 1st partial 8a of a 
lower magnetic pole layer is exposed. 

[01 12] Next, the 2nd partial 8b of a lower magnetic pole layer and 3rd partial 8c are formed on 1st partial 8a of a lower 
magnetic pole layer at the thickness of about 1 .5-2.5 micrometers. Next, the insulator layer 1 0 which consists of an 
alumina is formed in the whole at the thickness of about 0.3-0.6 micrometers. 

[0113] Next, although not illustrated, in the part of the both-ends top in the each [ 4] -sided prism part of 1st layer partial 
32a of the 1st part of a thin film coil, a contact hole which penetrates an insulator layer 10 and an insulating layer 33, 
and reaches 1st layer partial 32a of the 1st part of a thin film coil by reactive ion etching or ion milling is formed. 
[0114] Next, 2nd layer partial 32b of the 1st part of a thin film coil is formed by the frame galvanizing method on an 
insulator layer 10 at the thickness of about 1.0-2.0 micrometers. 2nd layer partial 32b of the 1st part of a thin film coil is 
arranged in the side of 2nd partial 8b of a lower magnetic pole layer. Moreover, 2nd layer partial 32b of the 1st part of a 
thin film coil consists of a part of the shape of two or more square pole prolonged in the direction which intersects 
perpendicularly with the space in drawing 12 (a). The both ends in the each [ 4] -sided prism part of 2nd layer partial 
32b of the 1st part of this thin film coil are connected to the both ends in the each [ 4] -sided prism part of 1st layer 
partial 32a of the 1st part of a thin film coil through the connection section by which the ingredient of a thin film coil is 
filled up with and formed in the above-mentioned contact hole. 

[01 15] Next, the insulating layer 13 which consists of an alumina is formed in the whole at the thickness of about 3-4 
micrometers. Next, for example by CMP, an insulating layer 13 is ground and flattening processing of the front face is 
carried out until 2nd partial 8b of a lower magnetic pole layer and 3rd partial 8c are exposed. Although it has not 
exposed, you may make it 2nd layer partial 32b expose 2nd layer partial 32b of the 1st part of a thin film coil by 
dr awing 12 here. 

[0116] Next, the record gap layer 14 is formed at the thickness of 0.2-0.3 micrometers on 2nd partial 8b of a lower 
magnetic pole layer, the 3rd partial 8c, and an insulating layer 13. Next, on 3rd partial 8c of a lower magnetic pole layer, 
the record gap layer 14 is etched partially and a contact hole is formed. 

[01 1 7] Next, while forming in the thickness of 1 .0-3.0 micrometers magnetic pole partial layer 1 5a which forms the 
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magnetic pole part of an up magnetic pole layer on the record gap layer 14, magnetic layer 15b is formed in the location 
of the contact hole formed on 3rd partial 8c of a lower magnetic pole layer at the thickness of 1 .0-3.0 micrometers. 
[01 18] Next, the record gap layer 14 is alternatively etched by dry etching by using magnetic pole partial layer 15a of an 
up magnetic pole layer as a mask, next 2nd about about 0.3-0.6 micrometers partial 8b of a lower magnetic pole layer is 
alternatively etched for example, by argon ion milling, and it considers as trim structure as shown in drawingJ2 (b). 
[01 19] Next, the insulator layer 22 which consists of an alumina is formed in the coil formation field on the record gap 
layer 14 at the thickness of about 0.3-0.6 micrometers. Next, 1st layer partial 34a of the 2nd part of a thin film coil is 
formed in the thickness of about 1 .0-2.0 micrometers by the frame galvanizing method. 1st layer partial 34a of the 2nd 
part of a thin film coil is arranged in the side of magnetic pole partial layer 15a of an up magnetic pole layer. Moreover, 
1 st layer partial 34a of the 2nd part of a thin film coil consists of a part of the shape of two or more square pole 
prolonged in the direction which intersects the space in drawing 12 (a). 

[0120] Next, the insulating layer 24 which consists of an alumina is formed in the whole at the thickness of about 3-4 
micrometers. Next, for example by CMP, an insulating layer 24 is ground and flattening processing of the front face is 
carried out until magnetic pole partial layer 15a and magnetic layer 15b of an up magnetic pole layer are exposed. 
[0121] Next, magnetic pole partial layer 15a of an up magnetic pole layer and magnetic layer 15b by which flattening 
was carried out, and York partial layer 15c which forms the York part of an up magnetic pole layer on an insulating 
layer 24 are formed in the thickness of about 2-4 micrometers. 

[0122] Next, the insulator layer 25 which consists of an alumina is formed in the whole at the thickness of about 0.3-0.9 
micrometers. 

[0123] Next, although not illustrated, in the part of the both-ends top in the each [ 4] -sided prism part of 1st layer partial 
34a of the 2nd part of a thin film coil, a contact hole which penetrates an insulator layer 25 and an insulating layer 24, 
and reaches 1st layer partial 34a of the 2nd part of a thin film coil by reactive ion etching or ion milling is formed. 
[0124] Next, 2nd layer partial 34b of the 2nd part of a thin film coil is formed by the frame galvanizing method at the 
thickness of about 1 .0-2.0 micrometers on the insulator layer 25 located on York partial layer 15c of an up magnetic 
pole layer. 2nd layer partial 34b of the 2nd part of a thin film coil consists of a part of the shape of two or more square 
pole prolonged in the direction which intersects perpendicularly with the space in drawing 12 (a). The both ends in the 
each [ 4] -sided prism part of 2nd layer partial 34b of the 2nd part of this thin film coil are connected to the both ends in 
the each [ 4] -sided prism part of 1 st layer partial 34a of the 2nd part of a thin film coil through the connection section 
by which the ingredient of a thin film coil is filled up with and formed in the above-mentioned contact hole. 
[0125] Next, the overcoat layer 27 which consists of an alumina is formed in the thickness of 20-40 micrometers, 
flattening of the front face is carried out to the whole, and the pad for electrodes which is not illustrated is formed on it. 
Finally, polish processing of a slider is performed, the air bearing side of a recording head and the reproducing head is 
formed, and the thin film magnetic head concerning the gestalt of this operation is completed. 
[0126] Drawing 13 is the top view of the thin film magnetic head concerning the gestalt of this operation. In this 
drawing, an overcoat layer, other insulating layers, and an insulator layer are omitted. In this drawing, the sign 32 
expresses the 1st part of the thin film coil containing 1st layer partial 32a, 2nd layer partial 32b, and connection section 
32c that connects these. In addition, in drawing 13 , a part of 1st part 32 of a thin film coil is omitted. Moreover, the sign 
34 expresses the 2nd part of the thin film coil containing 1st layer partial 34a, 2nd layer partial 34b, and connection 
section 34c that connects these. 1st layer partial 32a of the 1st part 32 of a thin film coil and 2nd layer partial 32b are 
connected with the JIGUZAKU form through connection section 32c. Thereby, the 1st part 32 of a thin film coil is 
spirally wound focusing on 1st partial 8a of a lower magnetic pole layer. Similarly, 1st layer partial 34a of the 2nd part 
34 of a thin film coil and 2nd layer partial 34b are connected with the JIGUZAKU form through connection section 34c. 
Thereby, the 2nd part 34 of a thin film coil is spirally wound focusing on York partial layer 15c of an up magnetic pole 
layer. 

[0127] Moreover, the 1st part 32 and 2nd part 34 of a thin film coil are connected by the connection section 39. A 
contact hole which penetrates an insulator layer 25, the record gap layer 14, and an insulating layer 13, and reaches 2nd 
layer partial 32b of the 1st part 32 of a thin film coil is filled up with the ingredient of a thin film coil, and the 
connection section 39 is formed in it. 

[0128] As shown in drawing 12 , 2nd layer partial 32b of the 1st part 32 of a thin film coil passes through the side of 
2nd partial 8b of a lower magnetic pole layer. Moreover, 1st layer partial 34a of the 2nd part 34 of a thin film coil passes 
through the side of magnetic pole partial layer 15a of an up magnetic pole layer. 

[0129] According to the gestalt of this operation, since a thin film coil has the 1st part 32 spirally wound focusing on the 
lower magnetic pole layer, and the 2nd part 34 spirally wound focusing on the up magnetic pole layer, compared with 
the gestalt of the 1 st operation, it can enlarge magnetomotive force of a thin film coil, and can raise NLTS and an over- 
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writing property more. 

[0130] The configuration of others in the gestalt of this operation, an operation, and effectiveness are the same as the 
gestalt of the 1 st or the 2nd operation. 

[0131] This invention is not limited to the gestalt of each above-mentioned implementation, but various modification is 
possible for it. For example, although the lower magnetic pole layer prescribed throat height, you may make it an up 
magnetic pole layer prescribe throat height with the gestalt of each above-mentioned implementation. 
[0132] Moreover, although the gestalt of each above-mentioned implementation explained the thin film magnetic head 
of the structure which read to the base side, formed MR component of business, and carried out the laminating of the 
induction type MAG sensing element for writing on it, it is good even if reverse in this built-up sequence. 
[0133] That is, it may write in a base side, the induction type MAG sensing element of business may be formed, and 
MR component for reading may be formed on it. Such structure is realizable by forming in a base side by using as a 
lower magnetic pole layer the magnetic film which has the function of the up magnetic pole layer shown in the gestalt of 
the above-mentioned implementation for example, and forming the magnetic film which has the function of the lower 
magnetic pole layer it was indicated to the gestalt of the above-mentioned implementation that countered it as an up 
magnetic pole layer through the record gap film. In this case, it is desirable to make the up magnetic pole layer of an 
induction type MAG sensing element and the lower shielding layer of MR component make it serve a double purpose. 
[0134] Moreover, this invention is applicable also to the thin film magnetic head only for the records equipped only 
with the induction type MAG sensing element, and the thin film magnetic head which performs record and playback by 
the induction type MAG sensing element. 
[0135] 

[Effect of the Invention] As explained above, since a part passes through between the 1st and 2nd magnetic layers and it 
is spirally wound focusing on one [ at least ] magnetic layer, as for a thin film coil, according to the manufacture 
approach of the thin film magnetic head according to claim 1 to 10 or the thin film magnetic head according to claim 1 1 
to 20, contraction of the magnetic-path length of an induction type MAG sensing element does so the effectiveness of 
becoming possible. Moreover, the 1st part to which the 1st magnetic layer counters some thin film coils according to 
this invention, It connects with the field by the side of the 2nd magnetic layer in the 1 st part, and has the 2nd part which 
forms a magnetic pole part. Some thin film coils Since it is arranged in the side of the 2nd part of the 1st magnetic layer, 
the effectiveness that become possible to form the 2nd magnetic layer on a flat field, consequently contraction of the 
width of recording track of an induction type MAG sensing element is attained is done so. 

[0136] Moreover, according to the manufacture approach of the thin film magnetic head according to claim 4 or the thin 
film magnetic head according to claim 14, since a thin film coil is spirally wound around a duplex focusing on the 2nd 
magnetic layer, the effectiveness of becoming possible further to enlarge magnetomotive force of a thin film coil is done 
so. 

[0137] Moreover, according to the manufacture approach of the thin film magnetic head according to claim 5 or the thin 
film magnetic head according to claim 15, the effectiveness of becoming possible to enlarge magnetomotive force of a 
thin film coil further since a thin film coil has the 1st part spirally wound focusing on the 1st magnetic layer and the 2nd 
part spirally wound focusing on the 2nd magnetic layer is done so. 

[0138] Moreover, according to the manufacture approach of the thin film magnetic head according to claim 6 or the thin 
film magnetic head according to claim 16 The 2nd magnetic layer is connected to the magnetic pole partial layer which 
forms a magnetic pole part, and this magnetic pole partial layer. Since the end face of the side which has the York 
partial layer which forms the York part, and counters the record medium of the York partial layer of the 2nd magnetic 
layer has been arranged in the location distant from Men who counters the record medium of the thin film magnetic 
head Furthermore, the effectiveness that it can prevent writing data also in fields other than the field which should be 
recorded is done so. 

[0139] Moreover, further, since according to the manufacture approach of the thin film magnetic head according to 
claim 7 or the thin film magnetic head according to claim 17 the 2nd part of the 1st magnetic layer specifies throat 
height and the 2nd magnetic layer specified recording track width of face, even if the width of recording track becomes 
small, the effectiveness of becoming possible to be accurate and to specify throat height to homogeneity is done so. 
[0140] Moreover, since the insulating layer to which some thin film coils arranged in the side of the 2nd part of the 1st 
magnetic layer were covered, and flattening of the field by the side of a record gap layer was carried out was prepared 
according to the thin film magnetic head according to claim 8 or the thin film magnetic head according to claim 1 8, the 
effectiveness that formation of a record gap layer, the 2nd magnetic layer, etc. becomes easy is further done so. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 10 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 10] Said 1 st magnetic layer is the thin film magnetic head according to claim 9 characterized by serving as said 

2nd shielding layer. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 20 

[Method of Amendment] Modification 

[Proposed Amendment] t . 

[Claim 20] Said 1 st magnetic layer is the manufacture approach of the thin film magnetic head according to claim 19 
characterized by serving as said 2nd shielding layer. 
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